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The Impact of HIV on the Usefulness
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Intdution
The continuing usefulness of sputum

smears for the diagnosis of tuberculosis in
developing countries has been ques-
tioned. In a recent editorial,1 Pitchenik ex-
pressed concern that immunosuppression
resulting from human immunodeficiency
virus (HIV) type 1 may not only have re-
duced the sensitivity of the sputum smear
by reducing caseation necrosis, and thus
the number of acid-fast bacilli in the
airway,2-5 but may also have affected the
specificity of the sputum smear by in-
creasing the proportion of patients with
nontuberculous mycobacteria.6 To deter-
mine whether HIV has compromised the
usefulness of the sputum smear, we com-
pared the sensitivity and positive predic-
tive value of smears for the diagnosis of
pulmonary tuberculosis in rural Haitians
with and without antibodies to HIV.

Methods
Over a 1-year period beginning

March 1988, 323 consecutive rural Hai-
tians presented to a district hospital (Ho-
pital Albert Schweitzer) with suspect pul-
monary mycobacterial disease had
positive sputum smears for acid-fast ba-
cilli and/or positive cultures for mycobac-
teria. None had received antituberculous
drugs in the preceding 12 months. HIV
antibody status was determined in 297
(92%) patients; serum was not available
for 4 patients who died shortly after ad-
mission and 22 who either refused the test
or had already left the facility. Eight HIV-
tested children were excluded because the
positive culture was from a gastric aspi-
rate and not a sputum specimen. This left
a total of 289 (89%) patients for whom re-

sults ofHIV testing, sputum smear exam-
ination, and sputum culture were avail-
able.

Two to three fresh, first morning
deep cough specimens of sputum were
collected from each patient and processed
in a manner identical to that reported pre-
viously.7 Standard methods of decontam-
ination, staining, culture, and speciation
were applied.8-11 After obtaining informed
consent, serum was collected and tested
for antibody to HIV using standard meth-
odology.12

Chi-square and Fisher's Exact test
were used to compare the sensitivity and
positive predictive value of sputum
smears for the diagnosis of tuberculosis in
HIV-seropositive and HIV-seronegative
patients with pulmonary mycobacterial
disease.'3

Results
The 289 study patients ranged in age

from 12 to 95 years; 54% were male and
46% female. Table 1 shows that 74 (26%)
were HIV seropositive, 222 (77%) smear
positive, and 266 (92%) culture positive.
Culture was positive for Mycobactenwn
tuberculosis alone in 236, for both M. tu-
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erculosis and nontuberculous mycobac-
teria (NTM) in 21, and for NTM alone in
9 patients.

It can be deduced from Table 1, that
the sputum smear was significantly
(P<.05) less likely to be positive for acid-
fast bacilli in HIV seropositive (50/74,
68%) than in HIV seronegative (172/215,
80%) patients. Likewise, a sputum culture
positive forM. tuberculosis was less likely
(P=.05) to be present in HIV seropositive
(61/74, 82%) compared to HIV seronega-
tive patients (196/215, 91%). In contrast,
HIV seropositive patients were more
likely (P=.05) to have sputum cultures
positive for an NTM alone (5/74, 7%) than
were HIV seronegative patients (4/215,
2%). The proportion with a negative cul-
ture was not significantly different be-
tween HIV seropositive (8/74, 11%) and
seronegative (15/215, 7%) patients.

The sensitivity of a positive acid-fast
smear to identify subjects with a positive
M. tuberculosis culture was significantly
greater in HIV seronegatives than in HIV
seropositives. The sensitivity in HIV se-
ronegatives was 79% (155/196) in compar-
ison to 66% (40/61) in HIV seropositives.
In addition, a positive sputum smear pre-
dicted the presence ofM. tuberculosis in
80% (40/50) of HIV seropositive patients
and 90% (155/172) of HIV seronegative
patients, a difference that was also statis-
tically significant (P<.05). Neither the
sensitivity nor the positive predictive
value varied by age or sex.

The species ofNTM isolated from 30
patients are shown in Table 2. M. scrofu-
laceum was the most common NTM iso-
lated (13/30, 43%). In 10 instances it was
isolated together withM. tuberculosis and
in 3 itwas the only isolate. All of the latter
isolates were from HIV seropositive pa-
tients. M. fortuitwm was the next most
common NTM isolated (6/30, 20%). In
each instance (except one where it was
isolated togetherwithM. gordonae) itwas
the only isolate, accounting for 67% (6/9)
ofthe patients inwhich anNTM alonewas
isolated. Of the 6 patients from whom M.
forntumi was isolated, 2 were HIV sero-
positive.

Xiscussion
Particularly in developing countries,

where resources for mycobacterial cul-
ture are often not available, acid-fast
smears are relied on to diagnose tubercu-
losis. Before the AIDS epidemic the sen-
sitivity of a positive sputum smear was
relatively low, but the positive predictive
value was high.14A patient with a positive

smear was almost certain to have tuber-
culosis and was treated accordingly.
Whether HIV modifies the sensitivity and
positive predictive value of the sputum
smear, especially in developing countries
whereH1V seroprevalence maybe high,15
is not known. In our study of rural Hai-
tianswe found small but significant differ-
ences in the sensitivity and positive pre-
dictive value of sputum smears between
IRV seropositive and HIV seronegative
pulmonary tuberculosis patients; 79% of
HIV seronegative vs 66% of HIV serop-
ositive patients with positive cultures for
M. tuberculosis were smear positive, and
a positive sputum smear predicted the
presence ofM. tuberculosis in90% ofHIV
seronegative vs 80% of HIV seropositive
patients. In our opinion, these differences
are small and do not significantly compro-
mise the usefulness of sputum smears in
developing countries such as Haiti, where

the prevalence of tuberculous infection is
high.16 Regardless ofHIV status, patients
with sputum smear positive pulmonary
mycobacterial disease should be assumed
to have disease causedbyM. tuberculosis
and should be treated accordingly. El
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Inrmducion
Although human rabies deaths in the

United States are extremely rare, ap-
proximately 18 000 persons per year re-
ceive rabies postexposure prophylaxis
(CDC, unpublished data). In most south-
eastem and mid-Atlantic states, including
South Carolina and West Virginia, rac-
coons account for the largest proportion
of laboratory-confirmed rabid animals.1
Most human exposures from rabid rac-
coons and other wild animals involve an-
imals encountered in the wild, but expo-
sures to rabid wild animals kept as pets
have been documented.2-4 As a result,
several health organizations and govern-
ment agencies recommend that wild an-
imals not be kept as pets, and most states
have laws requiring special permits to
keep such animals5; however these mea-
sures may be ineffective. In this report,
we describe eight incidents where wild
raccoons were captured and kept as pets
resulting in potential human exposure to
rabies in South Carolina and West Vir-
ginia in 1987 and 1988.

Metiods
State public health personnel in West

Virginia and South Carolina were inter-
viewed regarding incidents of possible hu-
man rabies exposure resulting from petwild
raccoons during 1987 and 1988. All reports
were further investigated by interviewing
exposed persons, physicians, and public
health personnel and by reviewing records
in state laboratories, physicians' offices, and
emergencyrooms. Datawere available only
for persons who received prophylaxis.
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